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Resumo: 1RSUHVHQWHWUDEDOKRpDSUHVHQWDGRRGHVHQYROYLPHQWRGHELRVVHQVRUHVGHPLFURFDQWLOHYHUIXQFLRQDOL]DGR
FRPDHQ]LPDiOFRROGHVLGURJHQDVHSDUDGHWHFomRGHPROpFXODVGHHWDQRO3DUDRH[SHULPHQWRWUrVGLIHUHQWHVWLSRV
GHELROLQNHUV IRUDPXWLOL]DGRVSDUD UHYHVWLU D VXSHUItFLHGRPLFURFDQWLOHYHUHPRQLWRUDUDDWLYLGDGHGDHQ]LPD
FRPDPLFURVFRSLDGHIRUoDDWyPLFD$)0QRPRGRGLQkPLFR2EVHUYRXVHGLIHUHQWHVUHVSRVWDVDWpFQLFDGH
IXQFLRQDOL]DomRXWLOL]DQGRJOXWDUDOGHtGRDSUHVHQWRXXPJDQKRPXLWRVLJQL¿FDWLYRQDGHWHFomRVHOHWLYDGRVXEVWUDWR
HIDFLOLGDGHGHSUHSDURHQTXDQWRTXHFRPDXWLOL]DomRGHWLyLVFRQVWDWRXVHXPDIXQFLRQDOL]DomRPDLVXQLIRUPH
SRUpPFRPPHQRUVHQVLELOLGDGHDOWRFXVWRHWHPSRGHSUHSDUR
Palavras-chave:PLFURFDQWLOHYHUELRVVHQVRU$)0iOFRROGHVLGURJHQDVHHWDQRO
DEVELOPMENT BASED ON MICROCANTILVER BIOSENSOR FOR DETECTION OF ETHANOL
Abstract: 'HYHORSPHQW RI IXQFLRQDOL]HG PLFURFDQWLOHYHU ELRVHQVRUV IRU HWKDQRO PROHFXOHV GHWHFWLRQ ZDV
SHUIRUPHGXVLQJDOFRKROGHK\GURJHQDVHHQ]\PH,QWKLVVWXG\WKUHHGLIIHUHQWVELROLQNHUVZHUHXVHGWRPRGLI\WKH
PLFURFDQWLOHYHUDQGPRQLWRUHQ]\PHDFWLYLW\ZLWK$WRPLF0LFURVFRS\)RUFH$)0LQG\QDPLFPRGH'LIIHUHQW
UHVSRQVHVZDVREVHUYHGWKHIXQFWLRQDOL]DWLRQWHFKQLTXHXVLQJJOXWDUDOGHK\GHVKRZHGDYHU\VLJQL¿FDQWJDLQLQ
WKHVHOHFWLYHGHWHFWLRQRIWKHVXEVWUDWHDQGHDVHRISUHSDUDWLRQZKLOHXVLQJWKHWKLROWKHUHZDVDPRUHXQLIRUP
IXQFWLRQDOLVDWLRQEXWZLWKORZHUVHQVLWLYLW\KLJKFRVWDQGORQJSUHSDUDWLRQWLPH
Keywords:PLFURFDQWLOHYHUELRVVHQVRU$)0iOFRKROGHK\GURJHQDVHHWKDQRO
1. Introdução
2HWDQROpXPFRPSRVWRLPSRUWDQWHQDPHGLFLQDELRWHFQRORJLDLQG~VWULDGHDOLPHQWRVHWFHQWUHWDQWR
GHYHVHUUHJXODUPHQWHPRQLWRUDGRGHYLGRDVHXHIHLWRWR[LFROyJLFRHSVLFROyJLFR&$,HWDO
%LRVVHQVRUHVGHPLFURFDQWLOHYHU+&RIHUHFHPYDQWDJHQVFRPSDUDWLYDVTXHHVWmRUHODFLRQDGDVDUHV-
SRVWDGLQkPLFDFRPWDPDQKREDVWDQWHUHGX]LGRDOWDSUHFLVmRVHOHWLYLGDGHHPDLRUFRQ¿DELOLGDGHHPFRPSDUDomR
FRP VHQVRUHV FRQYHQFLRQDLV 3DUD HVWD¿QDOLGDGH IRL GHVHQYROYLGRXPELRVVHQVRU DWUDYpV GD LPRELOL]DomRGD
HQ]LPDiOFRROGHVLGURJHQDVHQDVXSHUItFLHGHXP+&8WLOL]DQGRXPPLFURVFySLRGHIRUoDDW{PLFD$)0IRL
SRVVtYHOTXDQWL¿FDUDGHWHFomRGDDGVRUomRGHPROpFXODVGHHWDQROQDVXSHUItFLHGDKDVWHFRPHOHYDGDVHQVLELOL-
GDGHHPPpGLD(PROpFXODVVFRPJOXWDUDOGHtGRH(PROpFXODVVFRPWLROVHOHWLYLGDGH
VXEVWUDWRVGLIHUHQWHVGHHWDQROHPHWDQROIRUDPWHVWDGRVHQmRIRUDPGHWHFWDGRVHUHSURGXWLELOLGDGHWUrVHQVDLRV
UHDOL]DGRVSRUVHPDQDWHVWDGRVSRUVHPDQDVFRPSHUGDGHVHQVLELOLGDGHDSHQDVQD~OWLPDVHPDQD4XDQGRXPD
PROpFXODGHHWDQROLQWHUDJHFRPDHQ]LPDLPRELOL]DGDSURYRFDXPDXPHQWRGDPDVVDDGVRUYLGDQDKDVWHDOWHUDQ-
GRDIUHTXrQFLDQDWXUDOGHUHVVRQkQFLDTXHpGHWHFWDGDSHOR$)0HPPRGRGLQkPLFR$PXGDQoDQDIUHTXrQFLD
GHUHVVRQkQFLDSRGHVHUGLUHWDPHQWHUHODFLRQDGDFRPDYDULDomRGDPDVVDDWUDYpVGDVHJXLQWHHTXDomR+$16(1
7+81'$7
 
  
RQGH.pDFRQVWDQWHGHPRODGR+&HI
o
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2. Materiais e Métodos
2ELRVVHQVRUIRLGHVHQYROYLGRXWLOL]DQGRRVVHJXLQWHVUHDJHQWHVHHTXLSDPHQWRV(Q]LPDÈOFRRO'HVLGUR-
JHQDVH$6LJPD$OGULFK*OXWDUDOGHLGR*±6LJPD$OGULFK$OEXPLQDGHVRURERYLQR%6$
$±6LJPD$OGULFK7LRO$PLQRKH[DQHWKLROK\GURFKORULGH6LJPD$OGULFKH7LRO$PLQR
XQGHFDQHWKLROK\GURFKORULGH6LJPD$OGULFK+&170'716*H$)09HHFR±'LPHQVLRQ9
3DUDUHDOL]DUDVPHGLGDVGHIUHTXrQFLDGR+&IXQFLRQDOL]DGR16*QR$)0IRLQHFHVViULRDGDSWDUXP
VXSRUWHGHDFUtOLFRFRPYROXPHPi[LPRGHPOSDUDDVDPRVWUDV)LJXUD67())(16HWDO
)LJXUD'LDJUDPDGDFpOXODGHPHGLomRDYHGDomRGHVLOLFRQHHVXSRUWHGR+&E$)0F67())(16
HWDO
2VHQVDLRV IRUDPUHDOL]DGRVHPFRQGLo}HVGH ODERUDWyULRD&GH WHPSHUDWXUDHGHXPLGDGH
UHODWLYD2VXEVWUDWRXWLOL]DGRIRL+/GHHWDQROFRPWHPSRGHHYDSRUDomRWRWDOHPPpGLDGHPLQXWRV
7HVWHVUHDOL]DGRVFRPRHVSHFWURIRW{PHWURGH89DQPIRUDPXWLOL]DGRVSDUDYHUL¿FDUDDWLYLGDGHGD
HQ]LPD
3DUDDIXQFLRQDOL]DomRFRPJOXWDUDOGHtGRDVROXomRHVWRTXHIRLSUHSDUDGDFRP+moles da enzima 
iOFRROGHVLGURJHQDVHHPJGH%6$HPPOGHiJXD0LOOL4&LQFRPLFUROLWURV+/GHVWDPLVWXUDIRUDP
depositadas em uma lamina de vidro e um novo +&IRLPHUJXOKDGRQHVWDVROXomR(QWmR+L de glutaraldeído 
UHDJHQWHGHUHWLFXODomRIRLDGLFLRQDGDjPLVWXUDIRUPDQGRXPJHOVREUHDVXSHUItFLHGR+&$SyVPL-
nuto o +&IRLUHWLUDGRGDVROXomRHVHFRGXUDQWHKRUDVjWHPSHUDWXUDDPELHQWHVHJXLGRGHODYDJHPFRPiJXD
0LOOL4SDUDUHPRYHURH[FHVVRGHUHDJHQWHV$'(/2-8
3DUDDIXQFLRQDOL]DomRXWLOL]DQGRWLRLVXPQRYR+&IRLOLPSRHUHYHVWLGRGHRXURFRPQPGHHVSHVVXUD
GHXPODGRSHORPpWRGRGH³VSXWWHULQJ´HODYDGRFRPVROXomRSLUDQKDiFLGRVXOI~ULFRHGHSHUy[LGRGH
KLGURJpQLRQDSURSRUomRGXUDQWHPLQ$VXSHUItFLHGHRXURWHPWHQGrQFLDSDUDDEVRUYHUVXEVWkQFLDVRUJk-
QLFDVSRUFRQVHJXLQWHpQHFHVViULRUHPRYHUHVWDVVXEVWkQFLDVDSDUWLUGDVXSHUItFLHGRPHWDODQWHVGDSUHSDUDomR
GDPRQRFDPDGD6$0'2-,1'26&+5(,%(5
3DUDDIRUPDomRGH6$0VROXo}HVGHP0GHFORULGUDWRGHWLRODPLQRKH[DQRWLRO&HFORUL-
GUDWRGHDPLQRXQGHFDQHWKLRO&IRUDPDSOLFDGDVVREUHR+&SUHSDUDGRGXUDQWHKRUDVHVHFRXVHFRP
QLWURJrQLR
3. Resultados e Discussão
3.1. Funcionalização com glutaraldeído
O biossensor de +&IXQFLRQDOL]DGRIRLWHVWDGRQDFpOXODGHPHGLomRHRUHVXOWDGRREWLGRpGHPRQVWUDGRQD
)LJXUDQDWDEHODDQH[DHVWmRRVYDORUHVREWLGRVHOHJHQGDV³ǻP´pDYDULDomRGHPDVVD³TWPRO´pDTXDQWLGDGH
GHPROpFXODVDGVRUYLGDVQDKDVWH³TWHQ]´pDTXDQWLGDGHGHHQ]LPDVQDKDVWHH³9DU´pDYDULDomRPi[LPDGD
IUHTXrQFLDGHUHVVRQkQFLDSDUDHVWHHQVDLRHQRTXDGUR%RDXPHQWRGDPDVVDGDKDVWHDSyVDIXQFLRQDOL]DomR
)LJXUD  $ 5HVSRVWD GR ELRVVHQVRU D +/ GH HWDQRO WULSOLFDWD % 9DULDomR GD IUHTXrQFLD DSyV
IXQFLRQDOL]DomR
$DQiOLVHJUi¿FDSHUPLWHHVWLPDUDTXDQWLGDGHGHPDVVDDGVRUYLGDHHQ]LPDVLPRELOL]DGDV¿JXUD$
RWHPSRWRWDOGHHYDSRUDomRGHHWDQRODĺEHRWHPSRGHGHWHFomRDĺF
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)XQFLRQDOL]DomRGHSRVLomRGHDOTXLOWLyLVQDVXSHUItFLHUHFREHUWDGHRXUR6$0
)RLXWLOL]DGDDPHVPDVROXomRHVWRTXHFRPDHQ]LPDiOFRROGHVLGURJHQDVHGH+PROHVFRPVHP
PJGH%6$HPP/GHiJXD0LOOL4$SyVKRUDVR+&IRLUHWLUDGRGRUHFLSLHQWHGHYLGURFRQWHQGRHQ]LPDV
VROXELOL]DGDVVHFRXVHGXUDQWHKRUDVjWHPSHUDWXUDDPELHQWHHODYRXVHFRPiJXD0LOOL4SDUDUHPRYHURH[-
FHVVRGHUHDJHQWHV
3DUDFDGDGHSRVLomRIRLUHDOL]DGDDPHGLGDGDUHVVRQkQFLDDFDGDSDVVRFRQIRUPHD¿JXUDFRPSDUDQGR
RVUHVXOWDGRVFRPHVHPR%6$
)LJXUD&RPSDUDWLYRGD IUHTXrQFLDGH UHVVRQkQFLDDFDGDSDVVRGD IXQFLRQDOL]DomR+&QRYR
EDQKRGHRXURVROXomRSLUDQKD6$0V(Q]LPD%6$D7LRO&E7LRO&
3DUDFDGDFRPELQDomRIRLDQDOLVDGDDYDULDomRGDIUHTXrQFLDGHUHVVRQkQFLDSRUPLQXWRVFRPDH[SR-
VLomRGH+/GHHWDQROD&)LJXUD
)LJXUD5HVSRVWDGRELRVVHQVRUSDUD+/GHHWDQROWULSOLFDWDHPGLIHUHQWHVFRPSRVLo}HV
1D¿JXUD¿FDHYLGHQWHDPDLRUDGVRUomRGHVXEVWUDWRFRPRPpWRGRXWLOL]DQGRJOXWDUDOGHtGRRQGH
FRQVWDWRXDPDLRUYDULDomRGDIUHTXrQFLDGHUHVVRQkQFLD
)LJXUD$&RPSDUDWLYRGDVHQVLELOLGDGHFRPGLIHUHQWHVELROLQNHUVHPPpGLD(PROpFXODVV
DGVRUYLGDVFRPJOXWDUDOGHtGRH(PROpFXODVVFRPWLRO%6LVWHPDSDUDGLOXLomRFRQWURODGDGHHWDQRO
QRDUSDUDGHWHUPLQDULQtFLRGHVHQVLELOLGDGH
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2ELRVVHQVRUIXQFLRQDOL]DGRFRPJOXWDUDOGHtGRLQLFLRXVXDGHWHFomRFRPPJ/GHHWDQROHTXL-
YDOHQWHDSSWSDUWHVSRUWULOKmRFRPSDUDGRFRPRVHQVRUGHHWDQROFRPHUFLDO04JDVVHQVRUGD+DQZHL
(OHWURQLFV&2/7'$LQLFLDVXDGHWHFomRHPPJ/RXVHMDSSP+$1:(,
4. Conclusões
$SHVDUGHGLPLQXLURIDWRUGHTXDOLGDGHGR+&RJOXWDUDOGHtGRpRTXHSURSRUFLRQRXPHOKRUUHVXOWDGRSDUD
DDSOLFDomRHVSHFt¿FDQmRVyGHYLGRDRPHQRUFXVWREHPFRPRHPUHODomRDVXDIDFLOLGDGHGHPDQXVHDPHQWRDR
WHPSRGHPRQWDJHPHGHUHVSRVWDHPSSWDSUDWLFLGDGHHDGXUDELOLGDGH$PERVRVELRVVHQVRUHVPDQWLYHUDPXPD
ERDUHVSRVWDPHVPRDSyVVHPDQDVDUPD]HQDGDVD&$HQ]LPDHPHVWDGRVROXELOL]DGRQmRUHVLVWLXSRUPDLV
GHKRUDV3HTXHQDVYDULDo}HVGHXPLGDGHHWHPSHUDWXUDaQmRLQÀXHQFLDUDPQDUHVSRVWDGRELRVVHQVRU2
XVRGH%6$DSHVDUGHDXPHQWDUDUXJRVLGDGHGDVXSHUItFLHQmRLQÀXHQFLRXQDVHQVLELOLGDGHGHGHWHFomR1$'H
%6$QmRIRUDPQHFHVViULDVSDUDDWLYLGDGHHQ]LPiWLFD(PWRGRVRVELRVVHQVRUHVPROpFXODVGHHWDQROSXGHUDPVHU
GHWHFWDGDVSRUTXDVHPLQXWRVHPTXHSRXFDVPROpFXODVIRUDPLPRELOL]DGDVQDVXSHUItFLHGR+&(VWDSRGHVHU
XPDWpFQLFDGHVROXomRDOWHUQDWLYDGH(OHWURDQWHQRJUD¿DSRUpPPDLVUiSLGRVLPSOHVVHJXURHEDUDWR
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